Glomerular endothelial PI3 kinase-α couples to VEGFR2, but is not required for eNOS activation.
Vascular endothelial growth factor (VEGF)-dependent signals are central to many endothelial cell (EC) functions, including survival and regulation of vascular tone. Akt and endothelial nitric oxide synthase (eNOS) activity are implicated to mediate these effects. Dysregulated signaling is characteristic of endothelial dysfunction that sensitizes the glomerular microvasculature to injury. Signaling intermediates that couple VEGF stimulation to eNOS activity remain unclear; hence, we examined the PI3 kinase isoforms implicated to regulate these enzymes. Using a combination of small molecule inhibitors and RNAi to study responses to VEGF in glomerular EC, we observed that the PI3 kinase p110α catalytic isoform is coupled to VEGFR2 and regulates the bulk of Akt activity. Coimmunoprecipitation experiments support a physical association of p110α with VEGFR2. Downstream, Akt-mediated FOXO1 phosphorylation in EC is regulated by p110α. The p110δ isoform contributes a minor amount of VEGF-stimulated Akt activation. However, we observe no effect of p110α or p110δ to regulate VEGF-stimulated eNOS activation via Akt-mediated phosphorylation on eNOS Ser1177, or NO-mediated vasodilation of the afferent arteriole ex vivo. VEGFR2-stimulated eNOS activation and NO production are inhibited by Compound C, an inhibitor of AMP-stimulated kinase, independent of PI3 kinase signaling. PI3 kinase-α/δ-mediated signaling downstream of VEGFR2 activation regulates Akt-dependent survival signals, but our data suggest it is not required to activate eNOS or to elicit NO production in glomerular EC.